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0. 0 l-lii%^^5tC0tfel), ff**3l£; 

^^T^£t<Z^fe£, IS** 3 — scov^tb^— * 
[fit** 7] RlS»£>f >^^»i:*rf+ 

0 1 mmH g WTT?&5# !) t-A t Sr^Ayti 9 , s£ 

y /uo^D**mia#ffi^«Je^*f uaajfc-r? 1 

[fS*3S8i miazKy^— /^s. ^y-fey^ 
y^ya-zK h y ^wv^y i, 5 — 

&45W^fe»«*^5fc<0"CS>5, ii**7S«cDY 

[ft** 9 ] HtfiasiSJS^miETK y 1 0 ms% 

[ff**l 0] EftjKfl:^. S«?*i:-f ^^«aj«fti:«: 



(2) »PS¥9-2 0 7 4 2 4 
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0mN/mK±5 5mN/mEJlTt?fc5fcOTfe5, >T 

[»**1 1] HijlSSPP^*ffi?S^ 2 5mN/m»J: 
3 5mN/mt(rtfe5fcWfe^ MfS^ >^ 

(oxhz>^ is**i onm^^^-j^^ h^m^m 0 

[11**1 2] mriaSlS^J:0 : mifB^^^ft^#i^2 

10 OtttJ^SttJK^l.. 5mP a • s — 1 0 m P a • s 
Tfe£. 1***1 0*fcfil lBtW^^y MB 

[?§**l 3] Cftjfcflefc. KJC«i-f^aj««t«r 
f?3=4rfr5>f >^i^3' MES^fe^&o 

[»**i 4] a(ffiiE»«fr^>r^^ia**ojRj(i*# 

5, 18**1 3lB*^^^s/ MB»*-fc 
[1***1 5] to»^ds»JJi^^i?a>'<c>gMbiaK 
£JL_h"C&S, IS**1 3*fcfc:l 4fEf(^^ 3/ 

[b**i e] f5fa^ffi^«*e^^^^^^^^ 
iwk-c&s, »**i—i 5cov>-f^-«^ia*oo-r 

30 >^ 3/ h IBfl^fe 

[»**l 7] HulE^^^^KiaSrW^-f-S^^^K 

[»*«18] ffllESlSffi^ N y m^I/^y a— 
y ^x-f^ias^ y ir y ^«r3Efc^/i/-X?*S t> 
i*« 1-17 IEf v^x 5/ MBI^ 

40 j£ 0 

[1(1**1 9] stria ^^ft^*<©*feadSK»"cs> 

Jf 1 - 1 9 <DV JSfcEtttf)^ i^^ hfE® 

[ff*iS2 1] ffl^ffiS#ft»#*^-C45, if* 
« l — 2 0 VN-f tt^-*^IE«co>f v^^. y ME»* 
50 feo 
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Uti] 



R3 C CsC 6 R4 

I I 

o o 

p . p . (I) 

CH2 CH2 

o i 

IW#*2 3] SftK«reflk|jEf|c»cf«t»*-e: x 

1***2 4] -f V^ijsi^^fE^ftr^Pn^L, 
»«Ettft«Eft:fcS(S*«r#*Sl!:S, fS**l~2 2^ 

UTSE»K«efcPP^-t-5, tt**l~2 2Vvfftj&»— * 

[IS** 2 6 ] it** 1 ~ 2 5 V^-f ft**— *fcffi«<0;fr 

[tt#*2 7] CftjSEfltlci, k^ff k& 

TfflV^tLSSlSffiX'feoT, #tt&Jg&i:, 2 0°CI^ 
S^UEd? 0 . 0 1mmHg£iTt-&5!K^-> 

[is**2 8] ±fE#y;*— ^as, ^u-ty^, s^c?- 

I'^Ua-A', h!)xfk^!J3-A., i, 5 : 

A- N i, 4-^y^-;K *Jit/J&* 
^tiS«ix-C^SfcOT'fe2>. II** 2 7 fEigcoRfS 
fEo 

[IS** 2 9 ] mSETK y yu-Sr 1 0 w t %£t±^*r L 

-c*s, ts**2 7 *fc»4 2 8iE«©Kts®o 

[11**3 0] fiftttttic. Efcfti-fJ^iajSlbt*: 




(3) #fM¥9 - 2 0 7 4 2 4 
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Bo 

[19**3 l] lES^ic. E(S*i-r^lB*4fci* 
ft#£tf-C, Bi^fir?^ v^i?** h 

10 j? 0 

[1**3 2] -i'V'^v^s' hSS^y K £ £ ft 
fc» IS** 3 lEto-f^^^. 

[000 1] 
[*W«>W*] 

[0002] ftmnftm- 

20 [00 0 3] 

[0 0 0 4] ^^i?xy hSS^fti L.-C, ft 

H¥5-202328 #-&$8) „ r ©^rffitcjsv >-ci±, 
[0 0 0 5] t fcS8tt*rtt#-*-SffifiS 

k^m^xmmi-^zk\cx<o. mmmmtm 

il4t0^5«SB'l>!te*n-CV''* (ffl¥6-1 067 3 

f$.mL<D-WLZW^-fz>ztx\ &#tm*&*s>ti* 

[0 0 0 6] -tOfflltCt— fg^Efl^-f-S^^-^^ 

2 4 0 5 5 7 WM¥ 3-240558 ^ 

50 ff) . 
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[0 0 0 7] 

[«W£>«5] ^Sxs r CO i 

[0 0 0 8] tfcoT, nffi*Pn^-t-5>f 
[0 0 0 9] *rLT\ **W^*-collB«^J:*>f ^ 

[ooio] *8W©S^iiti5>i'^^j' h 

e«kfri£H\ EftJKft:^, ElERi^ £«rtt 

[0011] *«P^O^HcD^^i:^-Y>'^> ? a,iy h 
B»*Sstt, SB»«fffc, Rfc«£>f ^ffijSfti&fl- 
[0012] ^mm^mm^nm^^&j^?^^? h 

EfiOfrffite, KftUSEfls:^, SfcRi-f >^ffi#*£*f+ 

0. 0 1 mmH g y t-7V^§A/t4 

[0 0 13] &%W<om3.e>Vm\z£Z>'f>?i?=.s' h 

mrnxm^ m&mmc R&mk* t&tt 

aSflS&tt* 7h # ;Vi$ XSBfi-C fc S O fe £ o 

[0014] fcmw&m^&mmzk&^^p'j^y h 

^*&#]£r$ A/T^ t> ^o3HS3fi;/j 4 0mN/m£l± 5 

[0015] ^mw^m^mm-^&j^pv^y v 




(4) 4#B8¥9 - 2 0 7 4 2 4 
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[0 0 1 6] 

X$b So 

[0017] **0!a>JB--a>fl8«fc*iv^-CW:, KJtSSiS 
[0 0 18] 'C0^)fei-£tL«, SSffi#:±fC*5V>-CW 

[0019] #*iii<&JB-<©««f::*i^TW:, 
[0020] rcD*-tetiix«x iE»8W*:_kK*5^-cf=P 

[0 0 2 1] *^CD^HC0^«(CdoV>T«, steals 

30 BHB*l*e*dA/-C*6't>©«r«v^5 0 

[0 0 2 2] ^cD^lfeKift^ fa»ift{£±K:J3<^Tf=P 

[0 0 2 3] *^CD^Bco^.#^t3V>Tfi, Kft^ 5 
#«^:JSi&€:^AyT'^i5 % K)S»*s, £ fete 2 0°CT'C0 
3K5SJEE^SO. 0 1 mmH gtiTT'feS*? y ^— /W^r^ffi 

40 [0 0 2 4] iCDRf£:ffi« x ^5tT*fc9. yXyKZ>ifS 

[0 0 2 5] 3|c«9!<©»i<ClB«fc*JV^Ttt, 

* ft 6 #ffi&fU£#58g^ rf- ?t (4* ^ * > 

[0 0 2 6] £©*8acj;*ur» S«fflCIoT5« 
50 iJi^^^m^V^ft^/X/KDgfg^iJ^L^, 
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[0 0 2 7] **Ho*A<z>IB«te#^TW\ K(S**s 

m»i5 5mN/m«Tt^Wo 
[0 0 2 8] ^CD^^^s/ hlE^&tciztu^ A 

[0029] U^tBflti;: J:ttfi. RtSR<z>*ffi«# 

dS2 5mN/m»J:3 5mN/m&Tt*fc6^W^ L 
<, t^-Yy^M^IiAdM 0mN/m«±5 
0 mN/mKTt'fc&©WJ U\ £<SD± 5 

-f, J: V-fe^fzm&K<vW^f>mtbtiZ>o 5SWB'J<z># 

tfciott&ttfitfci 1 - 5mPa • s— 1 OmPa • s <D 
ttffl^&SOdS»SL< , i9»JL<fj:l. 5mPa 
• s -6mP a - s^iT'fc^o ^Ri^teRfS 

X.«— Jy<D&&&ti&j3<D*h8E<Z>5 0 — 2 0 0%i3fcS<t 
5^£ 0 rtUcfcoT, RffiRfcitW^ft/a**: 

t&x*% %>&xmnx*foho 

[0030] *:«w^*-toffi,1*^c*5v^T^i, RtSifcas 

[0031] ztDnmum*. w^trnm-frfrtixh 
fc£ot\ »ix^ g yi, *•> ton 

m%ft5Mmk\t&i,x, km^^ Fkmm^&kz® 

fc&oTn, Mmffim&fc<x$z>fj:}:tom<D%)%:&± 




(5) ^Ijspe- 2 0 7 4 2 4 
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[0 0 3 2] W^kMmxmk<Dffl\CWfa}tZ>f%fflCD%: 

£te*<D®m*m<bh&i&mxm&&7££tiX 
-ffi&ftUlteO. 1-6 0* L< lil -3 0S> 

[0 0 3 3] Sl£»t-Y v^ttj««i*rE»iS(E*fca[ffl"*- 
[00 3 4] Rffcffc 

[0 0 3 5] RftiKfcJBv^:: kfcXZ Z>&ffi&mm.k 

&6o &fa&R'(*XDM e &mkl>Xli, Ca 2 \ Cu 
2 \ Ni 2 \ Mg 2 \ Zn 2 \ B a 2 V,cif<©-flB^«^ 
20 tyAl 3 \ Fe 3 \ C r^^cD^ft&Jg^^^fc 
tf fetiSo m-t^^k L-Ctt. CI", N0 3 " . 

I ' , B r ~ N C10 3 ~<tt/CH 3 COO" 

[0 0 3 6] <b*9:btf\ Ca 2+ tfdj:Mg 2+ J:9M$ 

[0 0 3 7] r*tfe#«^IPl«[OKffi:»4»K*5^saiJK 

ft^jntJ:^^ »SL<tt0. l-4 0li%M 
30 X 9#*b< tt5-2 5fii%SJ*t?fcSo 

[0 0 3 8] b^ffi^C^T^ 
RiSKfc$S;fc,5#<fi&JRt6fc\ ~ffi«±co#ffi^Jg^ 

[0 0 3 9] tuvtf^MJ*^^ #4b<fi 

7-1 lcoRiaa^/^yft^&Rs^ixsfco 

[0 0 4 0] z:o^y*^*vift<ofifp)B»^Kft** 

[0041] ^bfc, K**6^i o<ojK*«a;*/* 
50 [0 0 4 2] R^fRfcfflv^r i3ft«-c#S#!> r V 
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(iD.idn), *s.fctfi£ (iv) *s*rffe^ 

So 

[0 0 4 3] 
lit 2) 

-4-CH2 CH->- 

I " 

Chfe (II) 
-4-CHz OH -4- 

I n 

CH 2 (III) 
NH 3 V 



H-CHa CH CH-^ 

>r*->\ ssK-f*^ %m<jJr>. rnm^c 

i — SMfcttit i <£>*S^fr 4:«fc/B-*- S r k t> So 

[0044] rtife^y r y^r^y^yr y/yr 

RfcWcoo. 5-1011%^ 

[oo4 5] ^isw^sL-v^is^i^a. 

rt% ^(Dt^V^— M±s 20°CTC0^ffi^0. 0 1 
mmH gJjJJLT*X?&Sfc<^T?&5, ^o^-c^^PSf^ffi 

rc^TKy ir—jv<Dfc\tm\^M^%Wkftim^i oft* 

%£JL±"C$>SC0^»*L< , J;*9#f^L< ttl 0-3 0 

[0 0 4 6] tKU^— ;UO#£LV^f£#J£ LTW\ # 
ffiT/U^— yK 0»J;i«, ^yiry^, ^xfl/y/ya 
— /K hyxf 1, 
-yK 1, 4-^#X^—^*<!:^tfe ) jxSo 

tf) fci^MRHdSfctfbix, ff*u<tt^3-^ 




(6) }$ffl¥9- 2 0 7 4 2 4 
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[0047] rtL^TKy ^— /Ki*a-casjD$tirfc, 

[0 0 4 8] *3gW<£>#4 LV^«fc: iJxtl KSJffti 

yK /tf y ^^uy^y yy, ^yyaevy^y^- 
yK /utvy^y^^K ^fi/y^ya-^ i, 

2, 6-^^ri^>-hy^— A\ ^^^y^— ^ri^ 

u^U^^k ^ytyy, h y y^n — ywr.^>\ 

hy^ ^n— yUT'a/N^^if^^'ffir^^— yi^S ; 

/K v^xf l/y^y n-y^y/f^x-f^, hy^ 
fxl^y^ij n — ywty y ^yym— tVK h y zc^i^y 
ra — yl^ey mf-yl^— fvK hy^^^V-^y ^ — 
yy^e- y ^^ywoc— TVWft £*<£>#HilB7Vw=i — ^7;U*;V 
SUK, 2~tfny K>\ N-y ^-?v- 2 - 

tfny Ky, i, 3-^^-2 — r^y^yvv 
[0049] m»j^mwsm<omum\^mcm&^tit£ 

»^L< H2-2 0lt%gI-Cfc6 o 

[0 0 5 0] *«Mco»SLv^«^intf. SUSfRtt 

V^JirbTtt. y^y— /K J— A>^ n-T'utVV 
Tywx:— yi^ i s o-yuhV^^^^/K n-^^y 
— yK sec-^^y—^. ter t-^7-;K i 

40 «ISffl^jSJ!)P*ttO. 5-10li%^K, ±5 
»*L<^1. 5 — 6fi*%0«SHt?&So 

[0 0 5 1] *3gWoD#£ Lv^m^ i Jx«, StSSS^ 

«5?BffittS, y^y-y^. x:^y-yV. i s o~^D 
tfyUT/V'^— yu^pcor^n— y^, ^^U>-^yxi— yi^ 

x-f/v, yxf yy^y zi—iv^ j y^jv^—Tiv^ 
h y^^uy/^y xi— y^y^y^—^yw, /otv 
50 y^y =3— yy^ey ^yym~^yu N ^nt'l/^ya 
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[0 0 5 2] $&lc*«Mlcfflv>6^i:*s-C#6*aa( 
lis TIEsS (I) "C*to*nSft**2ltF/4*:»4»ffi 

[0 0 5 3] 



i i 

o o 

p ■ p - Ci) 

CH2 CH2 

O O 

(S^. 0^m+n^50, R 1 , R 2 , R 3 , &£Xf 

r 4 ^aiaiu-cr/v^s-c&s) 

^Vi-^^Y, ^ — ~7-< J— ^82, tf— 7^/- A- 4 
40, f-7>fy-;V4 6 5, t-7>ry-/U4 8 5 

(V^tlfcfiifi :Air Products and 
Chemicals. Inc.) ^^fc£ 0 rjlbfii 
* 2 «ffiJ^± S^in L X fc S V \ 

[0 0 5 4] LV^«fc: J;;ft,«u SfSSJJi 

tt, 0-2. Ofi*%aff;&Sff*LV\> 

[0055] cicosjsttfi, &m<D^ 
[0056] ^r^^m^ 

[0 0 5 7 ] ^WK^TfflV^fcft*^ 

[0 0 5 8] *«w^)»*uv>ag«^intf % ^y^ffi 




(7) 4#5S¥9-2 0 7 4 2 4 
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[0 0 5 9] **Wco#*bv^«tcJ:Jitf. rcomflg 

^a^*^-^5P89«F^[R3e*JX*V^S, 150nm 
aS«T^L<, £9#SL<li5-100nma 

mxhz>o 

io [0 0 6 0] rJxfccoWffini^yuv^g vte, JStflM^y-^ 

mmm^fttexT-u^-Tf y &&mm<D^A'i?a > 

ft, TiJ' yyuKai^T*/K (^) t & 

7K * T*5> * fi ^ £ it 6 r <b I c i o T # £ r t X t £ o 
»»J«»i:#ffiiSH±S!lt<Z>*^Of|-&fi % 1*10:1 

So Tir^u>-^y ^—;V (^U^^^y. /.cfc 

r>*tCf— -^^r J— fr& 2. 104, 440, 465, *5 
£-(J4 8 5 (V^ttfcAir Products and Chemicals In 
c. 8) ) *r/Sv^££fciTtt-C&5o 

[0 0 6 1] »*tSJ«»iLT^«H!li*to« 
^f±, ISBil 0 Ofi*S|5^*tLT*6 0 — 4 0 Oft 
6i5, £?£L< fil 0 0 — 20 OO^H^jg^^fc^c 

[0 0 6 2] rfrJRcOWBM^i^^a 

40 2,E-5002 (-Xf-U^-T^ y/^flffli^^Ui? 
a>-, B*^V hflc^;#tt«) , ^3-h40 0 1 

ft^thS) ^^»h 5 4 5 4 (*^ls>--T? ')JV 

fi) . sae-10 14 (^^u>--r^ y/u^MHl^ 

K-20 0 (7^ U ^»x^;Ui/ 3 V, t-YfWt 

[0 0 6 3] **IB{-flEffl-r*>f> f ^tt, Wffi^i^A'^ 
50 3 >-£, -€-<O»Hgjft^dW^^>0. l-4 0li%t 
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&5J;5^*--t--5<Z5tfS#£L<, ,£<3£f£L<f41~ 2 

[0 0 6 4] ffim^^'JBl/^ ^ffifeKJ *>"£tc 
(4tf 1)7!) A>T ^yfcKS^DT!) A-T ? >-£D0l>gffc 

E««Efl£^<0«#«r(Kit-f-5a**4r«--f-S. WDM 

[0065] *&w<nft&i,^mm\z-£riv3.. <<y-?n 
fcmtmm^^'j B ^mnm^m^mm^hx^ 

^5 0°C~2 5 0°C, £P£ L< S46 0°C~2 0 0°C, <D 

m<o#7xnm&* BtSu ttfcfe*asi o ll ~i o l2 ^r 

^-a-^eroftiSats^jg (mft) <D5%mh&^mm& 
[0066] r^^cDWAif^, mt^tcammiSL 

[0 0 6 7] TK^ttCD^plSitt^CDftfls^ji: LT 

(4, jKyr^y;^ #?y ^r;? y a-b£, ^y^r 
-f$ v-x. >-&m&&, ^p^-^v, r ^ y n n h y 

v/i'Wi&m&ft, tfyx^u^, ^xs^-t? 
y a-t s: K*a-a-#\ jKHv y^^r ? y i^— h x jk 
yr^DD^ h!);K jKygfiltr^K jKyfc-^^r-fe- 
;K *Ur5K, as^-SMtffli, 7Ky^^u>-, >tf 

m$£ vr-A- -T*y tft-ffc tr=/n»flg. # y 

Jt£*L5kc9T?i4ftV\, 

[0 0 6 8] te^ftrojR-BTfflttWfliro^flcOTi LT 

te. TKy 3i^w>-!7 s/^^., ^y^y^y^^, 7Vw=j 

it?*. 7;yy> y<yy -0-17 ^ -^^n^y 

[0 0 6 9] r O i 5 itlxvA-v? a y i Lt, 4i£n 

1#4iBg 62-1426 -5§\ 3-5 6 5 7 3^ 1$ 

W¥ 3-7 9 6 7 8^ 3- 1 6 00 6 8^ # 

w^F4- 1 8 4 6 2^f£incmm<^mm^^a 
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[0 0 7 0] *^cD#2-LV^«|(cJ;*U4, -O'ttS. 

# y&JSS (#Jx.f4\ 1- h y ^Aig, * y t^Aift) r/u 

[00 7 1] r ©Tyl^V-g^jgffcCD^ 
^JB*«, L < 14 0 . 0 1 ~ 1 SS%fi*-C'fe <? N 
<£ 9#;£L< f40. 0 5~0. 5it%gat&S„ 

io [0072] r/u^viKBaiflcwaaiat i <o 

[0 0 7 3] ^Wfc&v^Tfflv^ftS^jJ'fe/S&i- 
20 M&CDjvtf&fWX'h&o 

[0074] »-[ttm mmtkm, ftffl 

[00 7 5] LT>4, »9J**iJIR*LtJ|i«« 

30 fc, *««»i:LT(4, 7/I« (7/1^-^ 
7y'lfi 1 i^7y'M, ^^h7-yW£i*^ 

if) , ^nt^fifi- 7^d->7=vi^ ^y 

wwm. -<yyyi»> 7yh 7 ^/m ^^-^ 
y kvw4, -^^f-v^va^, wy-7«, 

u-hft^f) , =hn^*4. =hny|ifi, r^yy-T' 
[0 0 7 6] &mwe>tQ--£^^mffiK£n^ ~ft<b<D 

[0 0 7 7 ]. •I'y^'s <DmfA<nmimm}±, 0. 5~2 5 
fia%gJS^0*b<, i"P»*L< (42~1 5fi*% 
50 gJK-t'&So 
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[0078] *3B9jo#£ uv^«fcin«. >r >-^m 

MEW:. #*L<lifi»^t«8atfJ)9, -t<0#* 

fliuit *9j—a>* ^y— n-^ohr/ur 

/p=a— A\ i so-/De;l/TA3-/K Tk—~7$J — 
;K sec- J — A\ t e r t - / — A\ i s 

[0 0 7 9] £jfc, *«M<0#*LV^H8«fciixtf, * 

m^uv^y n-vK ^y :/o b°u>-^y =3— yu, 
hfuv-jry rj-VK /f^^^D^-^ i, 2, 6- 

u^y /wty r/^vuoi— 5vk h y x^xuy^ 

y n— yv^e y y ryu, h y xf ^3— /V 

m. 2-t°ny K>\ K 

>\ 1, 3-^^-2-^^/!)^/^ 

[0 0 8 0] zhbmWifflcDWJmmft, -O^coo. 5 

^ 0 . 5 — 10 fii%25£f* L < . i 9 iff* L < 
1. 5^6SS%C0$Sia-C&-5o 

[0081] m£w^m\,^<bnz>. j^fmistmt&tsi 

[0 0 8 2] *«MO#*LV^«»Ci*Ltf. -O^H 

mtm. -aw, *v^mm tm&xtf swm 

r^ev— r^K^K. 

(y/utr ^ h) , ^vwh — "tntr^— ^ 
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[0 0 8 3] rft&^t^>«»*£ Ltlt, 8U 
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